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[0008] 

[Example] The following is a specific description of one example of the 
invention of the present application, with reference to accompanying 
drawings. Fig. 1 is a cross— sectional diagram illustrating a reference 
drawing for describing a basic principle of the present invention. In the 
reference drawing of Fig. 1, a light beam radiated from a laser diode 1 
constituting a light source is turned into a parallel light by a colhmator lens 
2, enters a polarizing prism 3 and is transmitted in its polarizing film. The 
transmitted light passes through a 1/4 wavelength plate 4, is reflected at 
right angles to the incident light by a reflecting prism 5, guided by an 
actuator 6 to an objective lens 7 that is displaceable in an optical axis 
direction and a tracking direction that is perpendicular to the optical axis 
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direction, and then projected onto an optical disk 8 like a spot. In this 
reference example, information that is recorded in the optical disk 8 is 
reproduced. Until the light reflected by this optical disk reaches the 
polarizing prism 3, it follows along the same optical path as the outward 
path and enters the polarizing film. In the return path, however, the 
polarization direction of the reflected light is perpendicular to that of the 
outward light due to the effect of the 1/4 wavelength plate 4. Therefore, all 
the return lights are reflected by the polarizing film. This return lights 
from the optical disk, which are reflected by the polarizing film, are reflected 
by a critical angle prism 9 having a reflecting surface 9a that is arranged in 
substantially the critical angle to a central light beam of the return lights, as 
is shown in the perspective view of Fig. 2, and then received by a photo 
detector 10 having a four-divided photo receiving region, thereby detecting 
an information signal, a focusing error and a tracking error. 
[0009] Although the internal structure of the actuator 6 is not shown in Fig. 
1, this actuator 6 is disclosed in, for example, JP 56-94311 A. The objective 
lens 7 is supported with a spring so as to be displace able in an optical axis 
direction and the direction perpendicular thereto. By applying electric 
currents, which corresponds to the focusing error and the tracking error, to a 
focusing coil and a tracking coil, the objective lens 7 can be displaced in the 
focusing direction and the tracking direction. 

[0010] In this reference example, the colhmator lens 2 and its supporting 
frame 11 are formed into one piece with transparent plastics, while a metal 
washer 12 is formed on the periphery of the collimator lens 2 in the incident 
side by an insert molding, in order to define a diameter of an incident light 
beam and to prevent a detrimental light from entering the collimator lens 2 
through the supporting frame 11 at the same time. This supporting frame 
11 is mounted in an optical head main body 13, while the laser diode 1 is 
mounted in the end portion of the collimator lens 2 in the incident side. 
[0011] Also, in this reference example, the optical head main body 13 is 
configured with an integral molding of plastics so that this optical head main 
body 13 and the reflecting prism 5 are formed into one piece, while a metal 
washer 14 is formed on the periphery of this reflecting prism 5 by the insert 
molding, in order to define a diameter of an incident hght beam and to 
prevent a detrimental light from entering the reflecting prism 5 at the same 
time. 

As a plastic material for forming the colhmator lens 2 and its 
supporting frame 11 into one piece, polycarbonate, acryhc resins or the like 
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can be used when the light beam is an infrared ray with a wavelength of 780 
to 800 nm that is used for such as a compact disk or a video disk. Also, as a 
plastic material for forming the reflecting prism 5 and the optical head main 
body 13 into one piece, besides the above— mentioned materials, PPS 
(polyphenyl sulfide), PEEK (polyetherether ketone), PES (polyether sulfine), 
PEI (polyetherimide), epoxy resin or the like can be used, as long as the 
reflecting prism 5 reflects the light beam. 

[0012] According to this reference example, since the collimator lens 2 and 
its supporting frame 11, and the reflecting prism 5 and the optical head main 
body 13 are configured by the integral molding of plastics, the number of 
components and assembly steps are reduced, leading to a low cost production. 
In addition, since plastic products can be molded with an extreme precision 
as long as a precise mold size is maintained, it is easy to also achieve the 
assembly precision. Furthermore, the metal washers 12 and 14 are formed 
on the periphery of the collimator lens 2 and the reflecting prism 5 in the 
incident side by the insert molding, thereby defining the diameter of the 
incident light beam and effectively preventing the entering of a detrimental 
light at the same time. Consequently, not only an easy optical adjustment 
but also a precise servo of a focusing control and a tracking control can be 
achieved, thus making it possible to record and reproduce information with 
an excellent precision. Also, since the weight of plastic materials is about a 
half to one third of that of metals, the optical head can be made lighter. 
Accordingly, with a power source having only low power, a carriage can drive 
the optical head in the direction perpendicular to an information track, 
namely a radial direction of the disk— type recording medium. Also, the 
optical head can be moved fast, thereby achieving a short access time. 
Moreover, since plastic materials have lower thermal conductivity than 
metals, the heat generated in the coil of the actuator 6 becomes unlikely to 
travel through the optical head main body 13 and reach the laser diode 1, 
thereby extending a lifetime of the laser diode. In this reference example, 
the metal washer 12 is formed on the periphery of the collimator lens 2 by 
the insert molding so as to prevent the entering of the detrimental light. 
However, as is shown in Fig. 3B, plastics mixed with a black plastic or a 
black paint can be used for constituting the supporting frame 11 so as to 
configure a two— color formed product in which this supporting frame 11 is 
opaque. Alternatively, similar effects can be obtained by coating the 
internal circumference and/or the external circumference of the supporting 
fi-ame 11 with an opaque substance after removing the collimator lens 2. 



3 




The same is also applicable to the reflecting prism 5 that is formed into one 
piece with the optical head main body 13. 

***** 
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(54) OPTICAL HEAD 

(57) Abstract: 

PURPOSE: To decrease the number of parts and 
man-hours by composing of a lens, an optical element and 
a supporting member for these elements by integral 
molding of a plastic material and composing of the 
surface of a molding exclusive of respective optical 
surfaces of a rough surface. 

CONSTITUTION: The surface of a laser diode 20 facing its 
exit surface is provided with many fine wire-shaped 
groove parts 50a to form a diffraction grating and the 
surface for emitting a light beam to an objective lens 
26 through a beam splitter 23 is provided with a 
spherical surface 50 of a projecting part to form a 
collimator lens. The surface on which the light beam 
reflected by the half mirror surface 23a of the beam 
splitter 23 is made incident is provided with a 
spherical surface 50c of a recessed surface to forrn a 
collimator lens. The optical head body is constituted 
simply by providing the respective surfaces of the 
plastic molding 50 with the spherical surfaces and he 
fine wire-shaped groove parts in such a manner. The part 
of an opaque coating layer 51 is formed as, for example, 
sand texture and is thereby made rougher than the 
surface of the optical surface to allow the transmission 
of light. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
Q^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem MaUbox. 



